A custom-tracking algorithm was used to extract the position of virus particles as a function of time. First, background fluorescence was estimated by applying a broad 2-D Savitsky-Golay smoothing filter to each frame. After subtracting this background intensity, all fluorescent particles within the cell outlines were fit to 2-D Gaussian profiles. Because virus particles are ~100 nm in diameter, their fluorescence signal can be treated as coming from a diffraction limited point source. This is an Airy function (Juskaitis, 2006) which is well approximated by a Gaussian shape near its peak (Carter et al., 2008; Cheezum et al., 2001). Positions of each particle were obtained from the Gaussian fits. Trajectories were reconstructed by matching particle locations based on their displacements between frames and confidence levels of the Gaussian fits. The details of the tracking algorithm will be published elsewhere.
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To select only tracks corresponding to fast long-distance transport we have discarded tracks whose total displacement in any direction for the duration of the recording did not exceed 1 μm or whose displacement was below Dt 4 where D=7.7*10 -1 μm 2 /sec. The latter independently estimated restriction is in good agreement with the upper range for diffusion coefficients reported by (Helmuth et al., 2007) .
We further set up automated heuristic criteria to identify particles for which plus and minus directions of motion were clearly defined. To do this we first selected highly elongated tracks -a necessary attribute of motion along a single microtubule. We found the direction of maximum displacement for each track and computed the ratios of displacement along this direction and 2 along the orthogonal direction (RT 1 ). Tracks with RT 1 < 2 were excluded from analysis. We then selected for tracks moving mostly towards or away from the centrosome. Direction between the geometric centre of a track and centrosome were estimated for each particle and ratios of displacement along and perpendicular to these directions were computed (RT 2 ). Only tracks with RT 2 > MAX(1.5, RT 1 /10) were used for analysis. An example of the results of our automated track discrimination can be seen in supplemental figure S7. Tracks less than 100 frames long were not used in our analysis because they were not long enough to distinguish between different types of motion. Tracks which satisfied the above requirements were analyzed as previously described (Petrov et al., 2007) . In particular, all tracks were automatically parsed into segments of constant velocity. Consecutive segments of motion in the same direction were pooled into "runs". Net velocities for each run were estimated by dividing the run length by its temporal duration.
Antibodies
Antibodies used included mouse monoclonal anti-hexon (Novocastra), anti-dynein IC encoding GFP and a shRNAi corresponding to sequence within the rat cytoplasmic dynein HC.
The HC signal was reduced to 93.8% (after 24 hr), 26.6% (48 hr), and 19.6% (72 hr). Tubulin is included as loading control.
(B) Effect of HC RNAi on adenovirus distribution. Cells expressing the HC RNAi construct for 0-3 days were infected with Alexa-Ad5 and fixed and immunostained at 60 min p.i. Adenovirus particles were found increasingly dispersed throughout the cytoplasm with decreasing HC levels.
(C) The Golgi apparatus immunostained using anti-GM130 antibody was similarly dispersed over a comparable time period in cells subjected to HC RNAi. Ad5 is shown in red and DAPI in blue. Scale bar = 10 μm.
(D) Quantification for (B). All differences to the control case are statistically significant (P < 0.01; t test).
(E) Quantification for (C).
13 To define the direction of movement, the ratio of displacements was determined along and perpendicular to a line drawn between the center of a given track and the position of the centrosome. Only those particles for which RT 2 > MAX(1.5, RT 1 /10) were assigned a direction (plus or minus) and considered valid for final analysis. In other words, tracks were considered valid for our analysis if they showed significant motility, were linearly extended, and the direction of this extension roughly aligned with the direction to/from the MTOC.
(B) Lysosomal motility was not altered in COS-7 cells injected with anti-hexon antibody.
